The protective effect of hepatocyte growth factor against cell death in the hippocampus after transient forebrain ischemia is related to the improvement of apurinic/apyrimidinic endonuclease/redox factor-1 level and inhibition of NADPH oxidase activity.
Early oxidative DNA damage is regarded to be an initiator of neuronal apoptotic cell death after cerebral ischemia. Although evidence suggests that HGF has the ability to protect cells from oxidative stress, it remains unclear as to how HGF suppresses oxidative DNA damage after cerebral ischemia. Apurinic/apyrimidinic endonuclease/redox factor-1 (APE/Ref-1) is a multifunctional protein in the DNA base repair pathway that is responsible for repairing apurinic/apyrimidinic sites in DNA after oxidation. We demonstrated that both the immunoreactivity and the number of APE/Ref-1-positive cells in the hippocampal CA1 region were decreased after transient forebrain ischemia and that treatment with HGF suppressed this reduction. The expression of Cu/ZnSOD and MnSOD in the hippocampal CA1 region did not change after ischemia, regardless of treatment with or not with HGF. The activity of NADPH oxidase was increased mainly in glia-like cells in the hippocampal CA1 region after ischemia, and this increase was attenuated by HGF treatment. These results suggest that the protective effects of HGF against cerebral ischemia-induced cell death in the hippocampal CA1 region are related to the improvement of neuronal APE/Ref-1 expression and the inhibition of NADPH oxidase activity in glia-like cells.